Green fluorescent protein chromophore derivative suppresses ultraviolet A-induced JNK-signalling and apoptosis in keratinocytes and adverse effects in zebrafish embryos.
Solar ultraviolet (UV) light has been recognized as the important environmental hazard and contributes to diverse skin damage such as cell death, photoageing and even carcinogenesis. Revelation of harmful responses attributed to UVA radiation has promoted the development of photoprotective agents against UVA-induced skin damage. In the present study, we tried to evaluate the potential protective effects of a synthetic green fluorescent protein (GFP) chromophore derivative, 4-chlorobenzyldene-1, 2-dimethylimidazolinone (Cl-BDI, called TC-22) on UVA- and UVB- induced stress responses in skin. The HaCaT keratinocytes were used to evaluate the cellular effects. Zebrafish (Danio rerio), which is regarded as a useful and cost-effective alternative to some mammalian models, was applied as the in vivo animal model. In HaCaT keratinocytes, TC-22 was able to obviously decrease UVA-induced cell death. Dissection of the UVA-induced signalling pathways revealed that TC-22 could suppress the activation of JNK and caspase 3, but not of ERK and p38. Reduction of UVA-induced cleavage of caspase 3 and sub-G1 phase accumulation by pretreatment of TC-22 was also observed. In zebrafish, we showed that UVA irradiation could decrease the survival and hatching rate, suppress heart beats of embryos and enhance the pigmentation of larvae. Pretreatment of TC-22 could significantly reverse UVA-induced the suppression in hatching of eggs and heart beating of embryos and also lowered the UVA-induced pigmentation in zebrafish. Collectively, we demonstrate that TC-22, a GFP chromophore derivative, can ameliorate the UVA-induced stress responses in both epidermal keratinocytes and zebrafish, suggesting the potential use of TC-22 in photoprotection in the future.